We introduce two notions, (i)oriented labelling and (ii) oriented ¢ ¡ ¤ £ ¦ ¥ § © labelling, to explore frequency assignment problem under half-duplex setting and compute bounds of oriented labelling of special classes of graphs : trees, bipartite graphs and planar graphs. We do study an oriented version of clique cover problem as well. In this paper, we explore FAP under half-duplex setting (i.e., there are radio transimitters in a network in which at most one way transimission is effective between any two of them). Hence FAP can be modeled as an oriented multi graph. As a preliminary step, we focus on oriented simple graphs.
Oriented vertex partitioning problems
The partitioning of the vertex set of a non-oriented graph into minimum number of subsets in which each subset possesses a special property is a fundamental graph theory problem with many applications. For example : vertex coloring, star (vertex) coloring and clique cover problem. Note that -coloring is a generlization of vertex coloring . We suggest a general frame work to incorporate "orientation" into various vertex partitioning problems. Two subsets Oriented vertex partitioning problem : Partition the vertex set of an oriented graph into minimum number of pairwise one way oriented subsets in which each set possesses a special property.
Oriented coloring is a well known oriented vertex partitioning problem [14, 15] .
Notation and Terminology
In this paper, we consider only finite (oriented and non-oriented) simple graphs. 
is called a Q -oriented coloring of 6 8 if it satisfies the following.
(i) For any edge
(ii) There are no two edges 
is called a
-labelling if it satisfies the following.
(ii) For any pair of vertices 
Q
-oriented e -labelling if it satisfies the following.
(ii) There are no two edges .
Remarks Oriented e -labelling is a generalization of oriented coloring. In particular, First, we pick an arbitaray vertex 
Lemma 5 For a complete bipartite graph
. 
Oriented -labelling of planar graphs
In this section, we supply an upperbound of 
. The edge set of 6 Ç È is defined as follows. Let
, be two vertices. Figure 4 for 
it is easy to prove that the map 
Oriented clique cover problem
In this section, we study an oriented version of the clique cover problem. 
Conclusion
In this article, we have explored the role of "orientation" in FAP by introducing two notions : -labelling of a tree depends on its maximum degree but bounds of oriented -labelling depends on its structure (see Lemma 4) . It indicates that an oriented version of labelling may provide more structrual information of concerned network of FAP than its non-oriented version.
We also suggested a general framework to investigate oriented version of vertex partioning problems and studied an oriented version of clique cover problem.
